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FLEXIBLE DISPLAY APPARATUS 
CROSS - REFERENCE TO RELATED 

APPLICATION 
[ 0001 ] This application claims priority from and the ben 
efit of Korean Patent Application No . 10 - 2016 - 0159639 , 
filed Nov . 28 , 2016 , which is hereby incorporated by refer 
ence for all purposes as if fully set forth herein . 

BACKGROUND 
Field 

[ 0002 ] Exemplary embodiments relate to a display appa 
ratus including a polarizing member . More particularly , 
exemplary embodiments relate to a flexible display appara 
tus including a polarizing member , the deformation of which 
is minimized ( or at least reduced ) when the flexible display 
apparatus is bent , folded , twisted , or otherwise deformed . 

that is greater than or equal to 40° C . and less than or equal 
to 150° C . Accordingly , deformation of the N / 4 phase 
retardation layer may be prevented or reduced when the 
flexible display apparatus is folded or bent , thereby improv 
ing display quality . 
0008 ] According to one or more exemplary embodi 
ments , a flexible display apparatus includes a display panel 
and a polarizing structure disposed on the display panel . The 
display panel includes a bending area that is transformable 
into a bent shape or has a bent shape with respect to a 
bending axis extending in one direction . The polarizing 
structure includes : a N4 phase retardation layer including a 
liquid crystal coating layer ; a first adhesive structure dis 
posed on the N / 4 phase retardation layer , the first adhesive 
structure being an adhesive layer with a glass transition 
temperature that is greater than or equal to 40° C . and less 
than or equal to 150° C . ; and a linear polarizer disposed on 
the first adhesive structure , the linear polarizer including a 
stretched polymer film . Accordingly , deformation of the N4 
phase retardation layer may be prevented or reduced when 
the flexible display apparatus is folded or bent , thereby 
improving display quality . 
[ 0009 ] The foregoing general description and the follow 
ing detailed description are exemplary and explanatory and 
are intended to provide further explanation of the claimed 
subject matter . 

Discussion 
[ 0003 ] Various display apparatuses are being developed 
that can be used for multimedia devices , such as televisions , 
mobile phones , notebook computers , tablets , navigation 
devices , game machines , and the like . Further effort has been 
devoted to the development of flexible display apparatuses 
that are capable of having their shape variously changed , 
such as through being bent , being folded , being twisted , or 
otherwise being deformed . When the shape of such a flexible 
display apparatus is changed , stress is applied to various 
members constituting the display apparatus , and , as such , 
deformation of the various members of the display apparatus 
may occur . This deformation may cause , at least in part , 
issues that degrade display quality . 
[ 0004 ] The above information disclosed in this section is 
only for enhancement of an understanding of the back 
ground of the inventive concepts , and , therefore , it may 
contain information that does not form prior art already 
known to a person of ordinary skill in the art . 

SUMMARY 
[ 0005 ] One or more exemplary embodiments provide a 
flexible display apparatus that is capable of improving 
display quality by providing an adhesive member having a 
high glass transition temperature between optical functional 
layers included in a polarizing member so as to minimize ( or 
at least reduce ) deformation of the polarizing member 
resulting from various usage forms of the flexible display 
apparatus . 
[ 0006 ] Additional aspects will be set forth in the detailed 
description which follows , and , in part , will be apparent 
from the disclosure , or may be learned by practice of the 
inventive concepts . 
[ 0007 ] According to one or more exemplary embodi 
ments , a flexible display apparatus includes a bending area 
and a non - bending area . The flexible display apparatus 
further includes a display panel and a polarizing structure 
disposed on the display panel . The polarizing structure 
includes a N4 phase retardation layer , a linear polarizer 
disposed on the N4 phase retardation layer , and a first 
adhesive structure disposed between the N / 4 phase retarda 
tion layer and the linear polarizer . The linear polarizer 
includes a stretched polymer film . The first adhesive struc 
ture is an adhesive layer with a glass transition temperature 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0010 ] The accompanying drawings , which are included 
to provide a further understanding of the inventive concepts , 
and are incorporated in and constitute a part of this speci 
fication , illustrate exemplary embodiments of the inventive 
concepts , and , together with the description , serve to explain 
principles of the inventive concepts . 
[ 0011 ] FIG . 1A is a perspective view illustrating a flexible 
display apparatus in an unbent state according to one or 
more exemplary embodiments . 
[ 0012 FIG . 1B is a cross - sectional view of the flexible 
display device of FIG . 1A taken along sectional line I - I ' 
according to one or more exemplary embodiments . 
[ 0013 ] FIG . 2A is a perspective view illustrating the 
flexible display apparatus of FIG . 1A in a first bent state 
according to one or more exemplary embodiments . 
0014 ] FIG . 2B is a cross - sectional view of the flexible 
display apparatus of FIG . 2A taken along sectional line II - II ' 
according to one or more exemplary embodiments . 
[ 0015 ] FIG . 3A is a perspective view illustrating the 
flexible display apparatus of FIG . 1A in a second bent state 
according to one or more exemplary embodiments . 
[ 0016 ] FIG . 3B is a cross - sectional view of the flexible 
display device of FIG . 3A taken along sectional line III - III ' 
according to one or more exemplary embodiments . 
[ 0017 ] FIG . 4A is a perspective view illustrating a flexible 
display apparatus according to one or more exemplary 
embodiments . 
[ 0018 ] FIG . 4B is a cross - sectional view of the flexible 
display apparatus of FIG . 4A taken along sectional line 
IV - IV ' according to one or more exemplary embodiments . 
[ 0019 ] . FIG . 5 is a cross - sectional view illustrating a flex 
ible display apparatus according to one or more exemplary 
embodiments . 
[ 0020 ] FIG . 6 is a cross - sectional view illustrating a polar 
izing member of a flexible display apparatus according to 
one or more exemplary embodiments . 
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[ 0021 ] FIGS . 7A , 7B , 7C , and 8 are cross - sectional views 
illustrating polarizing members of flexible display appara 
tuses according to various exemplary embodiments . 
[ 0022 ] FIG . 9 illustrates a relationship between optical 
axes of optical members included in a polarizing member 
according to one or more exemplary embodiments . 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[ 0023 ] In the following description , for the purposes of 
explanation , numerous specific details are set forth in order 
to provide a thorough understanding of various exemplary 
embodiments . It is apparent , however , that various exem 
plary embodiments may be practiced without these specific 
details or with one or more equivalent arrangements . In 
other instances , well - known structures and devices are 
shown in block diagram form in order to avoid unnecessarily 
obscuring various exemplary embodiments . 
[ 0024 ] Unless otherwise specified , the illustrated exem 
plary embodiments are to be understood as providing exem 
plary features of varying detail of various exemplary 
embodiments . Therefore , unless otherwise specified , the 
features , components , modules , layers , films , panels , 
regions , aspects , etc . ( hereinafter collectively referred to as 
" elements " ) , of the various illustrations may be otherwise 
combined , separated , interchanged , and / or rearranged with 
out departing from the disclosed exemplary embodiments . 
Further , in the accompanying figures , the size and relative 
sizes of elements may be exaggerated for clarity and / or 
descriptive purposes . When an exemplary embodiment may 
be implemented differently , a specific process order may be 
performed differently from the described order . For 
example , two consecutively described processes may be 
performed substantially at the same time or performed in an 
order opposite to the described order . Also , like reference 
numerals denote like elements . 
[ 0025 ] When an element is referred to as being " on , ” 
" connected to , " or " coupled to ” another element , it may be 
directly on , connected to , or coupled to the other element or 
intervening elements may be present . When , however , an 
element is referred to as being “ directly on , ” “ directly 
connected to , " or " directly coupled to ” another element , 
there are no intervening elements present . Further , the 
DR1 - axis , the DR2 - axis , and the DR3 - axis are not limited to 
three axes of a rectangular coordinate system , and may be 
interpreted in a broader sense . For example , the DR1 - axis , 
the DR2 - axis , and the DR3 - axis may be perpendicular to one 
another , or may represent different directions that are not 
perpendicular to one another . For the purposes of this 
disclosure , " at least one of X , Y , and Z ” and “ at least one 
selected from the group consisting of X , Y , and Z ” may be 
construed as X only , Y only , Z only , or any combination of 
two or more of X , Y , and Z , such as , for instance , XYZ , 
XYY , YZ , and ZZ . As used herein , the term “ and / or ” 
includes any and all combinations of one or more of the 
associated listed items . 
[ 0026 ] Although the terms “ first , ” “ second , ” etc . may be 
used herein to describe various elements , these elements 
should not be limited by these terms . These terms are used 
to distinguish one element from another element . Thus , a 
first element discussed below could be termed a second 
element without departing from the teachings of the present 
disclosure . 

[ 0027 ] Spatially relative terms , such as “ beneath , ” 
" below , " " under , ” “ lower , " " above , " " upper , " " over , ” and 
the like , may be used herein for descriptive purposes , and , 
thereby , to describe one element ' s relationship to another 
element ( s ) as illustrated in the drawings . Spatially relative 
terms are intended to encompass different orientations of an 
apparatus in use , operation , and / or manufacture in addition 
to the orientation depicted in the drawings . For example , if 
the apparatus in the drawings is turned over , elements 
described as “ below ” or “ beneath ” other elements or fea 
tures would then be oriented “ above ” the other elements or 
features . Thus , the exemplary term “ below ” can encompass 
both an orientation of above and below . Furthermore , the 
apparatus may be otherwise oriented ( e . g . , rotated 90 
degrees or at other orientations ) , and , as such , the spatially 
relative descriptors used herein interpreted accordingly . 
[ 0028 ] The terminology used herein is for the purpose of 
describing particular embodiments and is not intended to be 
limiting . As used herein , the singular forms , “ a , " " an , ” and 
“ the ” are intended to include the plural forms as well , unless 
the context clearly indicates otherwise . Moreover , the terms 
“ comprises , ” “ comprising , " “ includes , " and / or “ including , " 
when used in this specification , specify the presence of 
stated features , integers , steps , operations , elements , com 
ponents , and / or groups thereof , but do not preclude the 
presence or addition of one or more other features , integers , 
steps , operations , elements , components , and / or groups 
thereof . It is also noted that , as used herein , the terms 
" substantially , ” “ about , ” and other similar terms , are used as 
terms of approximation and not as terms of degree , and , as 
such , are utilized to account for inherent deviations in 
measured , calculated , and / or provided values that would be 
recognized by one of ordinary skill in the art . 
[ 0029 ] Various exemplary embodiments are described 
herein with reference to sectional and / or exploded illustra 
tions that are schematic illustrations of idealized exemplary 
embodiments and / or intermediate structures . As such , varia 
tions from the shapes of the illustrations as a result , for 
example , of manufacturing techniques and / or tolerances , are 
to be expected . Thus , exemplary embodiments disclosed 
herein should not be construed as limited to the particular 
illustrated shapes of regions , but are to include deviations in 
shapes that result from , for instance , manufacturing . In this 
manner , regions illustrated in the drawings are schematic in 
nature and shapes of these regions may not illustrate the 
actual shapes of regions of a device , and , as such , are not 
intended to be limiting . 
( 0030 ) . Unless otherwise defined , all terms ( including tech 
nical and scientific terms ) used herein have the same mean 
ing as commonly understood by one of ordinary skill in the 
art to which this disclosure is a part . Terms , such as those 
defined in commonly used dictionaries , should be inter 
preted as having a meaning that is consistent with their 
meaning in the context of the relevant art and will not be 
interpreted in an idealized or overly formal sense , unless 
expressly so defined herein . 
( 0031 ) FIG . 1A is a perspective view illustrating a flexible 
display apparatus in an unbent state according to one or 
more exemplary embodiments . FIG . 1B is a cross - sectional 
view of the flexible display device of FIG . 1A taken along 
sectional line I - I ' according to one or more exemplary 
embodiments . FIG . 2A is a perspective view illustrating the 
flexible display apparatus of FIG . 1A in a first bent state 
according to one or more exemplary embodiments . FIG . 2B 
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is a cross - sectional view of the flexible display apparatus of 
FIG . 2A taken along sectional line II - II ' according to one or 
more exemplary embodiments . FIG . 3A is a perspective 
view illustrating the flexible display apparatus of FIG . 1A in 
a second bent state according to one or more exemplary 
embodiments . FIG . 3B is a cross - sectional view of the 
flexible display device of FIG . 3A taken along sectional line 
III - III ' according to one or more exemplary embodiments . 
[ 0032 ] FIGS . 1A , 1B , 2A , 2B , 3A , and 3B illustrate a 
foldable display apparatus as an example of a flexible 
display apparatus DD ; however , exemplary embodiments 
are not limited thereto or thereby . For instance , the flexible 
display apparatus DD may include a display apparatus with 
a portion that is bent by a tensile force , a compressive force , 
a torsional force , and / or the like . 
[ 0033 ] Referring to FIG . 1A , a display surface IS of the 
flexible display apparatus DD on which an image IM is 
displayed is parallel to a plane defined by a first direction 
DR1 and a second direction DR2 . A direction normal to the 
display surface IS that defines a thickness direction of the 
flexible display apparatus DD is indicated by a third direc 
tion DR3 . The front ( or the upper surface ) and the rear ( or 
the lower surface ) of each member are distinguished by the 
third direction DR3 . It is noted , however , that the directions 
indicated by the first , second , and third directions DR1 , 
DR2 , and DR3 are relative concepts , and may be converted 
to other directions . Hereinafter , first to third directions will 
be indicated by and referred to as the first to third directions 
DR1 , DR2 , and DR3 respectively . 
[ 0034 ] The flexible display apparatus DD may include a 
plurality of areas defined according to a form of operation of 
the flexible display apparatus DD . The flexible display 
apparatus DD may include a bending area BA , which may 
be bent with respect to a bending axis BX ( see , e . g . , FIG . 
2A ) , and a non - bending area NBA , which may not be bent . 
The flexible display apparatus DD may include at least one 
bending area BA and at least one non - bending area NBA . AS 
seen in FIG . 1A , the flexible display apparatus DD includes 
one bending area BA and two non - bending areas NBA , but 
exemplary embodiments are not limited thereto or thereby . 
For example , the flexible display apparatus DD may include 
a plurality of bending areas BA . It is also contemplated that 
the flexible display apparatus DD may include more one or 
more ( e . g . , more than two ) non - bending areas NBA . The 
bending area BA and the non - bending area NBA may be 
disposed to be coupled together in the flexible display 
apparatus DD . For example , non - bending areas NBA may be 
disposed on opposing sides of the bending area BA . 
[ 0035 ] The display surface IS of the flexible display 
apparatus DD may include a plurality of areas . The flexible 
display apparatus DD may include a display area DD - DA in 
which the image IM is displayed , and a non - display area 
DD - NDA adjacent to the display area DD - DA . The non 
display area DD - NDA is an area in which the image IM is 
not displayed . In FIG . 1A , application icons and a clock 
window are illustrated as an example of the image IM . The 
display area DD - DA may be a quadrangular shape . The 
non - display area DD - NDA may be disposed to enclose the 
display area DD - DA . It is noted , however , that exemplary 
embodiments are not limited thereto or thereby , and the 
shape of the display area DD - DA and the shape of the 
non - display area DD - NDA may be relationally designed in 
any suitable manner . 

[ 0036 ] Referring to FIG . 1B , the flexible display apparatus 
DD may include a display panel DP , and a polarizing 
member ( or structure ) PM disposed on the display panel DP . 
Additionally , the flexible display apparatus DD may further 
include a window member ( or structure ) WM disposed on 
the polarizing member PM , however , the window member 
WM may be omitted . 
[ 0037 ] The display panel DP may generate an image , and 
provide the generated image to the front surface . The display 
panel DP may provide the generated image to a side in the 
third direction DR3 . In one or more exemplary embodi 
ments , the display panel DP may be an organic light 
emitting display panel , however , exemplary embodiments 
are not limited thereto or thereby . For instance , the display 
panel DP may be a liquid crystal display panel , a plasma 
display panel , an electrophoretic display panel , a microelec 
tromechanical system ( MEMS ) display panel , an electrowet 
ting display panel , and / or the like . 
[ 0038 ] The display panel DP may be a flexible display 
panel . The display panel DP may include a flexible substrate . 
For the purposes of this disclosure , the term “ flexible ” refers 
to configurations that can be intentionally bent , and , thereby , 
has bending properties . In this manner , the term “ flexible ” is 
not limited to a structure that may be bent and then fully 
folded , but may include a structure that is bent to the level 
of several nanometers ( nm ) . 
[ 0039 ] Referring to FIG . 1B , the display panel DP may 
include a display panel bending part DP - BA corresponding 
to the bending area BA of the flexible display apparatus DD , 
and a display panel non - bending part DP - NBA1 and DP 
NBA2 corresponding to the non - bending area NBA of the 
flexible display apparatus DD . The display panel bending 
part DP - BA , and the display panel non - bending part DP 
NBA1 and DP - NBA2 may be coupled together . In one or 
more exemplary embodiments , the display panel non - bend 
ing part DP - NBA1 and DP - NBA2 may be provided in 
plurality . For example , the display panel non - bending part 
DP - NBA1 and DP - NBA2 may include a first display panel 
non - bending part DP - NBA1 coupled to one end of the 
display panel bending part DP - BA , and a second display 
panel non - bending part DP - NBA2 coupled to the other end 
of the display panel bending part DP - BA . 
[ 0040 ] As seen in FIG . 1B , the display panel non - bending 
parts DP - NBA1 and DP - NBA2 may be disposed respec 
tively on both sides of the display panel bending part DP - BA 
with respect to the display panel bending part DP - BA . The 
display panel non - bending parts DP - NBA1 and DP - NBA2 
may be disposed symmetrically with respect to the display 
panel bending part DP - BA . However , exemplary embodi 
ments are not limited thereto or thereby . For instance , the 
display panel non - bending parts DP - NBA1 and DP - NBA2 
may be disposed only on one side of the display panel 
bending part DP - BA . As another example , the display panel 
bending part DP - BA may be disposed between the display 
panel non - bending parts DP - NBA1 and DP - NBA2 , but the 
display panel bending part DP - BA may also be disposed to 
be lopsided toward one of the display panel non - bending 
parts DP - NBA1 and DP - NBA2 . That is , the display panel 
bending part DP - BA may be off center or otherwise skewed 
to one side of the display panel DP . Also , the areas of the first 
display panel non - bending part DP - NBA1 and the second 
display panel non - bending part DP - NBA2 may be different 
from each other . 
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[ 0041 ] The polarizing member PM may be disposed on the 
display panel DP in the flexible display apparatus DD . The 
polarizing member PM may include optical members , such 
as a linear polarizer , a phase retardation layer , and an optical 
compensation layer . In one or more exemplary embodi 
ments , the polarizing member PM may be disposed on an 
upper surface of the display panel DP to be capable of 
reducing reflectivity of external light provided from the 
outside , e . g . , an ambient environment . The polarizing mem 
ber PM may be a flexible polarizing member . The polarizing 
member PM will be described in more detail later . 
[ 0042 ] The window member WM may be disposed on the 
polarizing member PM . The window member WM may 
protect the display panel DP , the polarizing member PM , 
and / or the like . The window member WM may be a flexible 
window . The window member WM may be composed of 
glass material or flexible plastic material . However , exem 
plary embodiments are not limited thereto or thereby . For 
instance , any form of a general window member may be 
used in association with exemplary embodiments . The win 
dow member WM may have a multilayer structure . The 
window member WM may have a multilayer structure 
selected from a glass substrate , a plastic film , and a plastic 
substrate . The window member WM may further include a 
bezel pattern . The window member WM may further include 
a surface protective layer ( not illustrated ) . For example , a 
functional protective layer , such as a hard coating layer , and 
an anti - fingerprint layer may further be included on the 
window member WM . 
[ 0043 ] The flexible display apparatus DD may be bent 
with respect to the bending axis BX in a first direction 
according to a first mode ( see , e . g . , FIG . 2A ) , bent with 
respect to the bending axis BX in a second direction accord 
ing to a second mode ( see , e . g . , FIG . 3A ) , and may be 
unfolded in a third mode ( see , e . g . , FIG . 1A ) . The polarizing 
member PM may be disposed , in the first mode , closer to the 
bending axis BX than the display panel DP . In the second 
mode , the polarizing member PM may be disposed further 
away from the bending axis BX than the display panel DP . 
[ 0044 ] It is noted that FIGS . 2A and 2B illustrate a state in 
which the flexible display apparatus DD is “ in - folded ” such 
that the display surface IS ( see , e . g . , FIG . 1A ) of the flexible 
display apparatus DD is positioned inside , e . g . , closer to the 
bending axis BX than a surface opposing the display surface 
IS . That is , FIGS . 2A and 2B illustrate a state in which the 
flexible display apparatus is bent in the first mode . It is also 
noted that FIGS . 3A and 3B illustrate a state in which the 
display apparatus is “ out - folded ” such that the display 
surface IS ( see , e . g . , FIG . 1A ) of the flexible display 
apparatus DD is exposed outside , e . g . , further from the 
bending axis BX than the surface opposing the display 
surface IS . That is , FIGS . 3A and 3B illustrate a state in 
which the flexible display apparatus DD is bent in the second 
mode . 
[ 0045 ] In FIG . 2B or FIG . 3B , a radius of curvature BR of 
the bending area BA of the flexible display apparatus DD 
may be greater than 0 mm and less than or equal to 5 mm . 
For example , the radius of curvature BR may be a radius of 
curvature formed by an inside surface of the bending area 
BA in a bent or folded state . For instance , the radius of 
curvature BR in the flexible display apparatus DD may be 
from 1 mm to 5 mm inclusive . 
[ 0046 ] According to one or more exemplary embodi 
ments , the flexible display apparatus DD may be configured 

to repeat operation modes illustrated only in FIG . 1A and 
FIG . 2A , or only in FIG . 1A and FIG . 3A . However , 
exemplary embodiments are not limited thereto or thereby . 
For instance , the bending area BA may be defined to 
correspond to a mode in which a user manipulates the 
flexible display apparatus DD . Additionally , the area of the 
bending area BA may not be fixed , but may be determined 
depending on the radius of curvature BR . 
[ 0047 ] Referring to FIGS . 1A , 1B , 2A , 2B , 3A , and 3B , 
the flexible display apparatus DD may include the display 
panel DP having the bending area BA such that the flexible 
display apparatus DD is transformable into a bent shape or 
has a bent shape with respect to the bending axis BX 
extending in one direction , and the polarizing member PM 
disposed on the display panel DP . In FIGS . 1A , 1B , 2A , 2B , 
3A , and 3B , the one direction in which the bending axis BX 
extends is illustrated to be the second direction DR2 , but 
exemplary embodiments are not limited thereto or thereby . 
For example , a direction in which the bending axis BX 
extends may be different according to a shape into which the 
flexible display apparatus DD is transformed . 
[ 0048 ] FIG . 4A is a perspective view illustrating a flexible 
display apparatus according to one or more exemplary 
embodiments . FIG . 4B is a cross - sectional view of the 
flexible display apparatus of FIG . 4A taken along sectional 
line IV - IV ' according to one or more exemplary embodi 
ments . The flexible display apparatus of FIGS . 4A and 4B is 
similar to the flexible display apparatus of FIGS . 1A , 1B , 
2A , 2B , 3A , and 3B . As such , duplicative descriptions will 
be primarily omitted to avoid obscuring exemplary embodi 
ments . 
( 0049 ] As seen in FIGS . 4A and 4B , the flexible display 
apparatus DD - 1 may include bending areas BA1 and BA2 , 
and the non - bending area NBA . Each of the bending areas 
BA1 and BA2 may be bent from a corresponding side of the 
non - bending area NBA . 
[ 0050 ] Referring to FIGS . 4A and 4B , the flexible display 
apparatus DD - 1 may include the non - bending area NBA in 
which the image IM is displayed on a first ( e . g . , front ) 
surface of the flexible display apparatus DD - 1 , and a first 
bending area BA1 and a second bending area BA2 in which 
the image IM is displayed on second ( e . g . , side ) surfaces of 
the flexible display apparatus DD - 1 . The first bending area 
BA1 and the second bending area BA2 may be bent respec 
tively from opposing sides of the non - bending area NBA . 
The first bending area BA1 and the second bending area 
BA2 may be areas bent respectively with respect to a first 
bending axis BX1 and a second bending axis BX2 . 
[ 0051 ] The first bending area BA1 bent with respect to the 
first bending axis BX1 may have a first radius of curvature 
BR1 , and the second bending area BA2 bent with respect to 
the second bending axis BX2 may have a second radius of 
curvature BR2 . The first radius of curvature BR1 of the first 
bending area BA1 and the second radius of curvature BR2 
of the second bending area BA2 may each be greater than 0 
mm and less than or equal to 5 mm , such as 1 mm to 5 mm , 
inclusive . The first radius of curvature BR1 and the second 
radius of curvature BR2 may be equal to one another . 
Alternatively , the first radius of curvature BR1 and the 
second radius of curvature BR2 may be different from each 
other . 
[ 0052 ] Referring to FIGS . 4A and 4B , the non - bending 
area NBA may provide the image IM in the third direction 
DR3 in which the front surface of the flexible display 
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apparatus DD - 1 faces . The first bending area BA1 may 
provide the image IM generally in a fifth direction DR5 , 
whereas the second bending area BA2 may provide the 
image IM generally in a fourth direction DR4 . The fourth 
direction DR4 and the fifth direction DR5 may be directions 
which cross the first to third directions DR1 , DR2 and DR3 . 
It is contemplated , however , that the directions indicated by 
the first to fifth directions DR1 to DR5 are relative , and , as 
such , are not limited to or by the illustrated directional 
relationships . 
[ 0053 ] The flexible display apparatus DD - 1 may be a 
bendable display apparatus including the non - bending area 
NBA , and the bending areas BA1 and BA2 disposed respec 
tively on opposing sides of the non - bending area NBA . 
Alternatively , although not illustrated , the flexible display 
apparatus DD - 1 may be a bendable display apparatus includ 
ing one non - bending area and one bending area . In this case , 
the one bending area may be provided to be bent only on one 
side of the one non - bending area . 
[ 0054 ] FIG . 5 is a cross - sectional view illustrating a flex 
ible display apparatus according to one or more exemplary 
embodiments . It is noted that FIG . 5 illustrates a cross 
section of display apparatus DD - 2 corresponding to sec 
tional line I - I ' of FIG . 1A . The flexible display apparatus 
DD - 2 of FIG . 5 is similar to the flexible display apparatus 
DD of FIGS . 1A and 1B , however , the flexible display 
apparatus DD - 2 may include the display panel DP , the 
polarizing member PM , a touch sensing unit ( or structure ) 
TSP , and the window member WM . The touch sensing unit 
TSP may be disposed on an upper surface or a lower surface 
of the polarizing member PM . In other words , the touch 
sensing unit TSP may be disposed between the window 
member WM and the polarizing member PM or disposed 
between the polarizing member PM and the display panel 
DP . 
10055 ] As seen in FIG . 5 , the flexible display apparatus 
DD - 2 includes the touch sensing unit TSP disposed on the 
polarizing member PM . In other words , the flexible display 
apparatus DD - 2 includes the display panel DP , the polariz 
ing member PM disposed on the display panel DP , the touch 
sensing unit TSP disposed on the polarizing member PM , 
and the window member WM disposed on the touch sensing 
unit TSP . 
[ 0056 ] Although not illustrated , the touch sensing unit 
TSP includes touch sensors and touch signal lines . The touch 
sensors and the touch signal lines may have a single layer or 
multilayer structure . The touch sensors and the touch signal 
lines may include any suitable material , such as , for 
instance , indium tin oxide ( ITO ) , indium zinc oxide ( IZO ) , 
zinc oxide ( Zno ) , indium tin zinc oxide ( ITZO ) , PEDOT , 
metal nanowire , or graphene . The touch sensors and the 
touch signal lines may include a metal layer of , for example , 
molybdenum , silver , titanium , copper , aluminum , or an alloy 
thereof . The touch sensors and the touch signal lines may 
have the same layer structure , or a different layer structure 
from one another . 
[ 0057 ] Alternatively , unlike as shown in FIG . 5 , the touch 
sensing unit TSP may be disposed between the display panel 
DP and the polarizing member PM in the flexible display 
apparatus DD - 2 . The touch sensing unit TSP may be dis 
posed directly on the display panel DP . 
[ 0058 ] For the purposes of this disclosure , the phrase 
“ being disposed directly on ” excludes being attached using 
a separate adhesive member , and means being formed by a 

continuous process . For example , in the case that the display 
panel DP is an organic light - emitting display panel , the 
touch sensing unit TSP may be disposed directly on the 
organic light - emitting display panel . That is , the touch 
sensing unit TSP may be disposed directly on an encapsu 
lation layer of the organic light - emitting display panel . 
[ 0059 ] Additionally , the window member WM of the 
flexible display apparatus DD - 2 may be omitted . Although 
not illustrated , an adhesive member may be disposed 
between the display panel DP and the polarizing member 
PM , between the polarizing member PM and the touch 
sensing unit TSP , or between the touch sensing unit TSP and 
the window member WM . In this case , the adhesive member 
may be an optically clear adhesive ( OCA ) film , or an 
optically clear adhesive resin ( OCR ) layer . 
[ 0060 ] The polarizing member PM of the flexible display 
apparatuses DD , DD - 1 , and DD - 2 will now be described in 
more detail below with reference to FIGS . 6 , 7A to 7C , and 
8 . It is noted , however , that the various polarizing members 
of FIGS . 6 , 7A to 7C , and 8 will be distinguished from one 
another through different call reference numbers , but any 
one of the polarizing members of FIGS . 6 , 7A to 7C , and 8 
may be utilized as the polarizing member PM of FIGS . 1A , 
1B , 2A , 2B , 3A , 3B , 4A , 4B , and 5 . 
[ 0061 ] FIG . 6 is a cross - sectional view illustrating a polar 
izing member of a flexible display apparatus according to 
one or more exemplary embodiments . Referring to FIG . 6 , 
the polarizing member PM may include a linear polarizer PP , 
a N4 phase retardation layer RC1 , and a first adhesive 
member ( or layer ) AP1 . The N / 4 phase retardation layer RC1 
may be disposed most adjacent to the display panel DP ( see , 
e . g . , FIG . 1B ) than other layers of the polarizing member 
PM . In one or more exemplary embodiments , the N4 phase 
retardation layer RC1 , the first adhesive member AP1 , and 
the linear polarizer PP may be disposed to be sequentially 
laminated ( or otherwise stacked ) in the third direction DR3 . 
[ 0062 ] The linear polarizer PP may linearly polarize light 
propagating in a direction . The linear polarizer PP may be a 
film - type polarizer including a stretched polymer film . For 
example , the stretched polymer film may be a stretched 
polyvinyl alcohol - based film , however , exemplary embodi 
ments are not limited thereto or thereby . In one or more 
exemplary embodiments , the linear polarizer PP may be 
manufactured by adsorbing dichroic dye on the stretched 
polymer film . For example , the linear polarizer PP may be 
manufactured by adsorbing iodine on a stretched polyvinyl 
alcohol film . In this case , a direction in which the polymer 
film is stretched may be an absorption axis of the linear 
polarizer PP , and a direction perpendicular to the direction in 
which the polymer film is stretched may be a transmission 
axis of the linear polarizer PP . 
[ 0063 ] Although not illustrated , the linear polarizer PP 
may further include at least one protective layer . For 
example , a triacetyl cellulose ( TAC ) layer may further be 
included on at least one of an upper surface and a lower 
surface of the linear polarizer PP . Exemplary embodiments , 
however , are not limited thereto or thereby . For instance , the 
linear polarizer PP may further include , as the protective 
layer , a hard coating layer , an anti - reflective layer , an 
anti - glare layer , and / or the like . 
[ 0064 ] The polarizing member PM may include the 9 / 4 
phase retardation layer RC1 disposed on a lower surface of 
the linear polarizer PP . The N / 4 phase retardation layer RC1 
may be an optical layer for retarding the phase of provided 
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light by N / 4 . For example , when the wavelength of light that 
has passed through the linear polarizer PP and is provided to 
the N4 phase retardation layer RC1 is 550 nm , the light 
having passed through the N4 phase retardation layer RC1 
may have a phase retardation value of 137 . 5 nm . 
[ 0065 ] Additionally , the N / 4 phase retardation layer RC1 
may have optical anisotropy , and change a polarization state 
of light incident on the N 4 phase retardation layer RC1 . In 
other words , light that has passed through the linear polar 
izer PP and is provided to the N4 phase retardation layer 
RC1 may change from a linear polarization state to a circular 
polarization state . Alternatively , light provided to the N4 
phase retardation layer RC1 with a circular polarization state 
may change to a linear polarization state . 
[ 0066 ] In one or more exemplary embodiments , the N4 
phase retardation layer RC1 may be an A - plate . That is , 
when a refractive index of the N4 phase retardation layer 
RC1 in the first direction DR1 is defined as a first refractive 
index nl , a refractive index in the second direction DR2 is 
defined as a second refractive index n2 , and a refractive 
index in the third direction DR3 is defined as a third 
refractive index n3 , the first to third refractive indices nl to 
n3 may satisfy Equation 1 , as shown below . 

Bl = n2 = n3 Equation 1 
[ 0067 ] The second and third refractive indices n2 and n3 
may be substantially equal to one another . However , exem 
plary embodiments are not limited thereto or thereby . For 
instance , and the second and third refractive indices n2 and 
n3 may be different from each other . 
[ 0068 ] A phase retardation layer , such as the N4 phase 
retardation layer RC1 , may have an in - plane phase retarda 
tion value Re , and a phase retardation value Rth in a 
thickness direction . The in - plane phase retardation value Re , 
and the phase retardation value Rth in the thickness direction 
may be calculated ( or otherwise determined ) according to 
Equation 2 . It is noted that d in Equation 2 represents the 
thickness of the phase retardation layer . 

thickness of a flexible display apparatus ( e . g . , flexible dis 
play apparatus DD ) may be reduced by using , in the polar 
izing member PM , the N4 phase retardation layer RC1 
composed of the liquid crystal coating layer only without 
including the base substrate . In other words , the thickness of 
the polarizing member PM may be reduced by using the N / 4 
phase retardation layer RC1 that is the liquid crystal coating 
layer , and , as such , the flexible display apparatus may be 
bent more easily . 
[ 0072 ] A thickness tri of the N4 phase retardation layer 
RC1 that is the liquid crystal coating layer may be from 0 . 5 
um to 5 um inclusive . For instance , the thickness tri of the 
N4 phase retardation layer RC1 may be from 0 . 5 um to 2 um 
inclusive . When the thickness tz , of the N4 phase retarda 
tion layer RC1 becomes smaller than 0 . 5 the implementation 
of optical properties may not be uniform in the N4 phase 
retardation layer RC1 , and when the thickness try of the N4 
phase retardation layer RC1 becomes larger than 5 um , a 
thickness reduction effect of the polarizing member PM may 
be insufficient . In other words , when the thickness tri of the 
N 4 phase retardation layer RC1 becomes larger than 5 um , 
flexibility in a flexible display apparatus DD may not be 
satisfactory , and , in this manner , a crack may occur within 
the N4 phase retardation layer RC1 and display quality may 
be degraded . 
[ 0073 ] The first adhesive member AP1 may be disposed 
between the N / 4 phase retardation layer RC1 and the linear 
polarizer PP . The first adhesive member AP1 may be an 
adhesive layer with a glass transition temperature Tg from 
40° C . to 150° C . inclusive . Given that the first adhesive 
member AP1 has a glass transition temperature higher than 
room temperature , bonding strength between the N / 4 phase 
retardation layer RC1 and the linear polarizer PP may be 
increased . Additionally , by forming the first adhesive mem 
ber AP1 with an adhesive layer having a relatively high glass 
transition temperature , deformation may be minimized when 
the first adhesive member AP1 is folded or bent under the 
condition of room temperature or relatively high tempera 
ture . Also , deformation of the N / 4 phase retardation layer 
RC1 adjacent to the first adhesive member AP1 may also be 
minimized or at least reduced . 
[ 0074 ] The first adhesive member AP1 may be an adhesive 
layer cross - linked through an ultraviolet curing or heat 
curing process . The first adhesive member AP1 may be an 
adhesive layer including at least one among an acrylic resin , 
a silicone resin , a urethane resin , and an epoxy resin . 
[ 0075 ] The first adhesive member AP1 may include an 
ultraviolet curable adhesive . The first adhesive member AP1 
may be an adhesive layer formed by polymerizing and 
curing through at least one reaction of radical polymeriza 
tion and cationic polymerization . 
10076 The adhesive layer constituting the first adhesive 
member AP1 may be formed with an adhesive composition 
including a cationic polymerizable compound . For example , 
the adhesive composition may include at least one among an 
epoxy compound , a vinyl ether compound , an oxetane 
compound , an oxolane compound , a cyclic acetal com 
pound , a cyclic lactone compound , a thiirane compound , a 
thio vinyl ether compound , a spirorthoester compound , an 
ethylene unsaturated compound , a cyclic ether compound , 
and a cyclic thioether compound . Alternatively ( or addition 
ally ) , the adhesive layer constituting the first adhesive mem 
ber AP1 may be formed with an adhesive composition 
including a radical polymerizable compound having a radi 

Re = ( nl – n2 ) * d Equation 2 

Rth = ( * 1 + 2 ) = n3 ud 
[ 0069 ] The phase retardation value Rth in the thickness 
direction may be compensated for by further including an 
optical compensation layer in the polarizing member PM . 
The optical compensation layer may be a C - plate . The 
optical compensation layer will be described in more detail 
later . 
10070 ] The N 4 phase retardation layer RC1 may be a 
liquid crystal coating layer in the polarizing member PM . 
The N4 phase retardation layer RC1 may be a liquid crystal 
coating layer manufactured using a reactive liquid crystal 
monomer . The N4 phase retardation layer RC1 may be 
manufactured through a process of polymerizing after coat 
ing and aligning a reactive liquid crystal monomer . For 
example , the liquid crystal monomer used in the 1 / 4 phase 
retardation layer RC1 may have a rod - shaped nematic phase . 
That is , the N4 phase retardation layer RC1 may be a 
nematic liquid crystal coating layer . 
[ 0071 ] The N / 4 phase retardation layer RC1 may be com 
posed of a liquid crystal coating layer only without a base 
substrate that is typically utilized as a support . The total 
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cal polymerization reactor . For example , the radical polym 
erizable compound may be an acrylic compound , and spe 
cifically , a methacrylate compound . 
[ 0077 ] The adhesive composition forming the first adhe 
sive member AP1 may include photoinitiator , and / or the 
like . Additionally , the adhesive composition may further 
include an additive , such as a photosensitizer , a silane 
coupling agent , a plasticizer , and a defoaming agent in 
addition to the photoinitiator . 
[ 0078 ] A thickness t41 of the first adhesive member AP1 
may be from 0 . 1 um to 5 um inclusive . For instance , the 
thickness ta , of the first adhesive member AP1 may be from 
0 . 5 um to 3 um inclusive . When the thickness ta of the first 
adhesive member AP1 is smaller than 0 . 1 um , adhesive 
strength for bonding the linear polarizer PP and the N4 
phase retardation layer RC1 together may not be obtained , 
and , as such , peeling of the first adhesive member AP1 may 
occur when the flexible display apparatus is bent . Addition 
ally , when the thickness ta , of the first adhesive member AP1 
becomes larger than 5 um , a thickness reduction effect of the 
polarizing member PM may be insufficient , and a crack may 
occur in the 2 / 4 phase retardation layer RC1 adjacent to the 
first adhesive member AP1 under a high temperature reli 
ability condition . As such , display quality may be reduced . 
[ 0079 ] The sum of the thickness ta of the first adhesive 
member AP1 and the thickness tri of the N4 phase retar 
dation layer RC1 may be less than or equal to a thickness tp 
of the linear polarizer PP . In other words , in one or more 
exemplary embodiments , the total thickness of the polariz 
ing member PM may be reduced by forming the N4 phase 
retardation layer RC1 with a liquid crystal coating layer , and 
forming the first adhesive member AP1 with an adhesive 
composition . 
[ 0080 ] Alternatively , the first adhesive member AP1 may 
be formed with an adhesive layer with a glass transition 
temperature from 40° C . to 150° C . inclusive so as to 
maintain adhesive strength between the linear polarizer PP 
and the N / 4 phase retardation layer RC1 . Additionally , when 
the flexible display apparatus ( e . g . , flexible display appara 
tus DD ) is folded or bent , deformation of the first adhesive 
member AP1 may not occur , and , as such , deformation of the 
N / 4 phase retardation layer RC1 adjacent thereto may be 
prevented ( or at least reduced ) , thereby alleviating display 
quality degradation due to the deformation of the N / 4 phase 
retardation layer RC1 of the flexible display apparatus . 
[ 0081 ] It is also contemplated that the polarizing member 
PM , in one or more exemplary embodiments , may include 
the linear polarizer PP and the N4 phase retardation layer 
RC1 , and the polarizing member PM may be disposed on the 
display panel DP ( see , e . g . , FIG . 1B ) , thereby reducing 
external light reflectivity of the flexible display apparatus , 
such as flexible display apparatus DD ( see , e . g . , FIG . 1B ) . 
[ 0082 ] FIGS . 7A , 7B , 7C , and 8 are cross - sectional views 
illustrating polarizing members of flexible display appara 
tuses according to various exemplary embodiments . In one 
or more exemplary embodiments , the polarizing member 
PM may further include at least one optical layer in addition 
to the N4 phase retardation layer RC1 and the linear 
polarizer PP . Hereinafter , when a polarizing member PM of 
FIGS . 7A to 7C and 8 are described , duplicative descriptions 
will be primarily omitted to avoid obscuring exemplary 
embodiments , and differences will be mainly described . 
[ 0083 ] Referring to FIG . 7A , the polarizing member PM - 1 
may further include a N / 2 phase retardation layer RC2 in 

addition to the N / 4 phase retardation layer RC1 and the linear 
polarizer PP . The N2 phase retardation layer RC2 may be 
disposed between the N4 phase retardation layer RC1 and 
the linear polarizer PP . That is , the N2 phase retardation 
layer RC2 may be disposed between the first adhesive 
member AP1 and the linear polarizer PP . In addition , a 
second adhesive member AP2 may be further included 
between the 9 / 2 phase retardation layer RC2 and the linear 
polarizer PP . 
[ 0084 ] The 1 / 2 phase retardation layer RC2 may be an 
optical layer for retarding the phase of provided light by N / 2 . 
For example , when the wavelength of light that has passed 
through the linear polarizer PP , and is provided to the 9 / 2 
phase retardation layer RC2 is 550 nm , the light having 
passed through the a / 2 phase retardation layer RC2 may 
have a phase retardation value of 275 nm . Additionally , the 
N2 phase retardation layer RC2 may change a polarization 
state of light incident on the N2 phase retardation layer RC2 . 
A polarization direction of linearly polarized light may 
change which has been incident on the N2 phase retardation 
layer RC2 from the linear polarizer PP . 
[ 0085 ] One among a phase retardation value of the 2 / 4 
phase retardation layer RC1 in a thickness direction , and a 
phase retardation value of the N2 phase retardation layer 
RC2 in the thickness direction may have a positive value , 
and the other may have a negative value . For example , the 
N4 phase retardation layer RC1 may be a positive A - plate , 
and the N2 phase retardation layer RC2 may be a negative 
A - plate . 
10086 ] . In Equation 1 provided above , a case that nl > n2 is 
referred to as the positive A - plate , and a case that nl < n2 is 
referred to as the negative A - plate . Accordingly , in the case 
of the positive A - plate , a phase retardation value in the 
thickness direction may have a positive value , and in the 
case of the negative A - plate , a phase retardation value in the 
thickness direction may have a negative value . Accordingly , 
when the polarizing member PM includes both the N / 4 phase 
retardation layer RC1 and the N / 2 phase retardation layer 
RC2 that have been laminated , a phase difference in the 
thickness direction may be offset and decreased . Thus , 
according to one or more exemplary embodiments , a change 
in the phase difference according to a viewing angle may be 
decreased because phase retardation values of the N4 phase 
retardation layer RC1 and the N2 phase retardation layer 
RC2 in the thickness direction have polarities different from 
each other . As a result , color shift may be reduced , resulting 
in display quality improvement . 
10087 ] The N2 phase retardation layer RC2 may be a 
liquid crystal coating layer . The N2 phase retardation layer 
RC2 may be a liquid crystal coating layer manufactured 
using a reactive liquid crystal monomer . The a / 2 phase 
retardation layer RC2 may be manufactured through a 
process of polymerizing after coating and aligning the 
reactive liquid crystal monomer . For example , the liquid 
crystal monomer used in the N2 phase retardation layer RC2 
may have a disc - shaped discotic phase . That is , the N2 phase 
retardation layer RC2 may be a discotic liquid crystal 
coating layer . 
10088 ] The N2 phase retardation layer RC2 may be com 
posed of a liquid crystal coating layer only without a base 
substrate that is typically utilized as a support . The total 
thickness of a flexible display apparatus ( e . g . , flexible dis 
play apparatus DD ) may be reduced by including , in the 
polarizing member PM , the N2 phase retardation layer RC2 
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[ 0095 ] For example , when the second adhesive member 
AP2 is the pressure sensitive adhesive layer , the second 
adhesive member AP2 may have a softer property at room 
temperature than the first adhesive member AP1 . When the 
second adhesive member AP2 is the pressure sensitive 
adhesive layer , the second adhesive member AP2 may have 
a smaller modulus than the first adhesive member AP1 . A 
glass transition temperature of the second adhesive member 
AP2 may be lower than that of the first adhesive member 
AP1 . 

composed of the liquid crystal coating layer only without 
including a base substrate . In other words , the thickness of 
the polarizing member PM may be reduced by using the N2 
phase retardation layer RC2 that is the liquid crystal coating 
layer , and , as such , the flexible display apparatus may be 
bent more easily . 
[ 0089 ] A thickness tre of the N / 2 phase retardation layer 
RC2 that is the liquid crystal coating layer may be from 0 . 5 
um to 2 um inclusive . For example , the thickness try of the 
N / 2 phase retardation layer RC2 may be from 0 . 5 um to 2 um 
inclusive . Additionally , the thickness tre of the 1 / 2 phase 
retardation layer RC2 may be equal to or different from the 
thickness tri of the N4 phase retardation layer RC1 . The 
thickness tre of the N2 phase retardation layer RC2 may be 
greater than the thickness tri of the N4 phase retardation 
layer RC1 . 
[ 0090 ] When the thickness tre of the N2 phase retardation 
layer RC2 becomes smaller than 0 . 5 um , the implementation 
of optical properties may not be uniform in the N2 phase 
retardation layer RC2 , and when the thickness tr2 of the N2 
phase retardation layer RC2 becomes larger than 5 um , a 
thickness reduction effect of the polarizing member PM may 
be insufficient . In other words , when the thickness tr2 of the 
N / 2 phase retardation layer RC2 becomes larger than 5 um , 
a crease or a crack may occur within the N2 phase retarda 
tion layer RC2 under a folding or bending condition . This 
may degrade display quality . 
10091 ] The second adhesive member AP2 may be dis 
posed between the 1 / 2 phase retardation layer RC2 and the 
linear polarizer PP so as to bond the N2 phase retardation 
layer RC2 and the linear polarizer PP together . The second 
adhesive member AP2 may be a pressure sensitive adhesive 
layer with a glass transition temperature from - 35° C . to 0° 
C . inclusive , or an adhesive layer with a glass transition 
temperature from 40° C . to 150° C . inclusive . 
[ 0092 ] In one or more exemplary embodiments , because 
the pressure sensitive adhesive layer has a glass transition 
temperature lower than room temperature , the pressure 
sensitive adhesive layer may correspond to an adhesive 
member having tackiness at room temperature . In this man 
ner , because the adhesive layer has a glass transition tem 
perature higher than room temperature , the adhesive layer 
may correspond to an adhesive member without tackiness at 
room temperature . The pressure sensitive adhesive layer 
may be an adhesive member having a relatively low modu 
lus value compared with the adhesive layer . 
[ 0093 ] The pressure sensitive adhesive layer may be 
formed of a pressure sensitive adhesive composition includ 
ing at least one among an acrylic pressure sensitive adhe 
sive , a silicone pressure sensitive adhesive , an epoxy pres 
sure sensitive adhesive , and a rubber pressure sensitive 
adhesive . The pressure sensitive adhesive composition may 
further include an additive , such as a silane coupling agent , 
a tackifying resin , a hardener , an ultraviolet stabilizer , an 
antioxidant , and a filler . 
[ 0094 ] The adhesive layer may be formed of an adhesive 
composition including at least one among an acrylic resin , a 
silicone resin , a urethane resin , and an epoxy resin . For 
example , the adhesive layer and the pressure sensitive 
adhesive layer may all be formed of an acrylic compound , 
but may be adhesive members having degrees of polymer 
ization different from each other , or degrees of cross - linking 
different from each other . 

[ 0096 ] When the second adhesive member AP2 is the 
adhesive layer , the second adhesive member AP2 may have 
a modulus value equal to that of the first adhesive member 
AP1 . Alternatively , the second adhesive member AP2 may 
be an adhesive layer having a modulus value different from 
that of the first adhesive member AP1 . Both the second 
adhesive member AP2 and the first adhesive member AP1 
may have glass transition temperatures higher than room 
temperature , and may correspond to a non - sticky adhesive 
members at room temperature . 
[ 0097 ) A thickness ta of the second adhesive member 
AP2 may be from 0 . 1 um to 5 um inclusive . For instance , the 
thickness t42 of the second adhesive member AP2 may be 
from 0 . 5 um to 3 um inclusive . When the thickness to of the 
second adhesive member AP2 is smaller than 0 . 1 adhesive 
strength for bonding the linear polarizer PP and the N2 
phase retardation layer RC2 together may not be obtained , 
and , as such , peeling of the second adhesive member AP2 
may occur when the flexible display apparatus , e . g . , flexible 
display apparatus DD , is bent . Additionally , when the thick 
ness t42 of the second adhesive member AP2 becomes larger 
than 5 um , a thickness reduction effect of the polarizing 
member PM may be insufficient . Additionally , when the 
thickness t 2 of the second adhesive member AP2 becomes 
larger than 5 um , a crease or a crack may occur in the second 
adhesive member AP2 under a bending or folding condition . 
[ 0098 ] The thickness tp of the linear polarizer PP may be 
greater than or equal to the sum of the thickness try of the 
N2 phase retardation layer RC2 , the thickness t42 of the 
second adhesive member AP2 , the thickness tp , of the N4 
phase retardation layer RC1 , and the thickness tal of the first 
adhesive member AP1 . 
[ 0099 ] Referring to FIG . 7B , the polarizing member PM - 2 
may further include a first optical compensation layer CP1 
in addition to the N4 phase retardation layer RC1 , the linear 
polarizer PP , and the N / 2 phase retardation layer RC2 . The 
first optical compensation layer CP1 may be disposed on a 
lower surface of the N / 4 phase retardation layer RC1 . That 
is , the first optical compensation layer CP1 may be disposed 
most adjacent to the display panel DP ( see , e . g . , FIG . 1B ) 
among the various layers of the polarizing member PM - 2 . In 
one or more exemplary embodiments , the polarizing mem 
ber PM may include the first optical compensation layer 
CP1 , the ^ / 4 phase retardation layer RC1 , the N2 phase 
retardation layer RC2 , and the linear polarizer PP disposed 
to be laminated ( or stacked ) in the third direction DR3 . 
[ 0100 ] The first optical compensation layer CP1 may be an 
optical functional layer for compensating for the phase 
retardation value Rth in the thickness direction of the N4 
phase retardation layer RC1 . The first optical compensation 
layer CP1 may be a C - plate . For instance , when a refractive 
index of the first optical compensation layer CP1 in the first 
direction DR1 is defined as a first refractive index nl , a 
refractive index in the second direction DR2 is defined as a 
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second refractive index n2 , and a refractive index in the third 
direction DR3 is defined as a third refractive index n3 , the 
first to third refractive indices nl to n3 may satisfy Equation 
3 , as shown below . 

nl « n2un3 Equation 3 
[ 0101 ] In the first optical compensation layer CP1 , the first 
and second refractive indices nl and n2 may be substantially 
equal . However , exemplary embodiments are not limited 
thereto or thereby . For instance , the first and second refrac 
tive indices nl and n2 may be different from each other . 
[ 0102 ] The first optical compensation layer CP1 may be a 
negative C - plate or a positive C - plate . For example , when 
the N4 phase retardation layer RC1 has a phase retardation 
value Rth in the thickness direction with a negative value , 
the first optical compensation layer CP1 may be a positive 
C - plate , and when the N / 4 phase retardation layer RC1 has 
a phase retardation value Rth in the thickness direction with 
a positive value , the first optical compensation layer CP1 
may be a negative C - plate . The first optical compensation 
layer CP1 may be a form of a solidified layer or a cured layer 
of a liquid crystal composition including a liquid crystal 
compound . Alternatively , the first optical compensation 
layer CP1 may be provided in a film type . 
[ 0103 ] A third adhesive member AP3 may be disposed 
between the first optical compensation layer CP1 and the N4 
phase retardation layer RC1 . The third adhesive member 
AP3 may be a pressure sensitive adhesive layer with a glass 
transition temperature from - 35° C . to 0° C . inclusive , or an 
adhesive layer with a glass transition temperature from 40° 
C . to 150° C . inclusive . For the third adhesive member AP3 , 
the same content as described with respect to the second 
adhesive member AP2 of FIG . 7A may be applied . 
[ 0104 ] In the polarizing member PM - 2 illustrated in FIG . 
7B , the first adhesive member AP1 may be an adhesive layer 
with a glass transition temperature from 40° C . to 150° C . 
inclusive , and the second adhesive member AP2 and the 
third adhesive member AP3 may be pressure sensitive 
adhesive layers with a glass transition temperature from 
- 35° C . to 0° C . inclusive , or adhesive layers with a glass 
transition temperatures from 40° C . to 150° C . inclusive . For 
example , one of the second adhesive member AP2 and the 
third adhesive member AP3 may be the pressure sensitive 
adhesive layer , and the other may be the adhesive layer . 
Alternatively , both the second adhesive member AP2 and the 
third adhesive member AP3 may be the adhesive layers , or 
both the second adhesive member AP2 and the third adhe 
sive member AP3 may be the pressure sensitive adhesive 
layers . 
[ 0105 ] The polarizing member PM - 3 included in an 
embodiment illustrated in FIG . 7C may further include a 
second optical compensation layer CP2 and a fourth adhe 
sive member AP4 when compared with the polarizing mem 
ber PM - 2 in FIG . 7B . The second optical compensation layer 
CP2 may be disposed on a lower surface of the N / 2 phase 
retardation layer RC2 . The second optical compensation 
layer CP2 may be disposed between the N / 4 phase retarda 
tion layer RC1 and the N2 phase retardation layer RC2 . The 
second optical compensation layer CP2 may be disposed 
between the first adhesive member AP1 and the N / 2 phase 
retardation layer RC2 . The fourth adhesive member AP4 
may be disposed between the second optical compensation 
layer CP2 and the N2 phase retardation layer RC2 . The 
fourth adhesive member AP4 may bond the second optical 

compensation layer CP2 and the N2 phase retardation layer 
RC2 together . The fourth adhesive member AP4 may be an 
adhesive layer with a glass transition temperature from 40° 
C . to 150° C . inclusive . 
[ 0106 ] The second optical compensation layer CP2 may 
be disposed on the lower surface of the N2 phase retardation 
layer RC2 so as to compensate for the phase retardation 
value Rth in the thickness direction of the / 2 phase retar 
dation layer RC2 . The second optical compensation layer 
CP2 may be a C - plate . The second optical compensation 
layer CP2 may be a negative C - plate or a positive C - plate . 
For example , when the N / 2 phase retardation layer RC2 has 
a phase retardation value Rth in the thickness direction with 
a negative value , the second optical compensation layer CP2 
may be the positive C - plate , and when the 12 phase 
retardation layer RC2 has a phase retardation value Rth in 
the thickness direction with a positive value , the second 
optical compensation layer CP2 may be the negative 
C - plate . The second optical compensation layer CP2 may be 
a form of a solidified layer or a cured layer of a liquid crystal 
composition including a liquid crystal compound . 
[ 0107 ] In the polarizing member PM - 3 illustrated in FIG . 
7C , the first adhesive member AP1 and the fourth adhesive 
member AP4 may be adhesive layers with a glass transition 
temperature from 40° C . to 150° C . inclusive , and the second 
adhesive member AP2 and the third adhesive member AP3 
may be pressure sensitive adhesive layers with a glass 
transition temperature from - 35° C . to 0° C . inclusive , or 
adhesive layers with a glass transition temperature from 40° 
C . to 150° C . inclusive . For example , one of the second 
adhesive member AP2 and the third adhesive member AP3 
may be the pressure sensitive adhesive layer , and the other 
may be the adhesive layer . Alternatively , both the second 
adhesive member AP2 and the third adhesive member AP3 
may be the adhesive layers , or both the second adhesive 
member AP2 and the third adhesive member AP3 may be the 
pressure sensitive adhesive layers . 
[ 0108 ] The polarizing member PM - 4 illustrated in FIG . 8 
may include the first optical compensation layer CP1 , the 
N4 phase retardation layer RC1 , and the linear polarizer PP . 
The polarizing member PM - 4 illustrated in FIG . 8 may not 
be provided with the N2 phase retardation layer RC2 and the 
second adhesive member AP2 , as compared with the polar 
izing member PM - 2 of FIG . 7B . That is , referring to FIG . 8 , 
the first optical compensation layer CP1 may be disposed 
most adjacent to the display panel DP ( see , e . g . , FIG . 1B ) , 
and may be disposed on a lower surface of the N4 phase 
retardation layer RC1 . The third adhesive member AP3 may 
be disposed between the first optical compensation layer 
CP1 and the N4 phase retardation layer RC1 . 
[ 0109 ] The first optical compensation layer CP1 may be a 
C - plate for compensating for the phase retardation value Rth 
in the thickness direction of the N / 4 phase retardation layer 
RC1 . The first optical compensation layer CP1 may be a 
negative C - plate or a positive C - plate . For example , when 
the N4 phase retardation layer RC1 has a phase retardation 
value Rth in the thickness direction with a negative value , 
the first optical compensation layer CP1 may be the positive 
C - plate , and when the N / 4 phase retardation layer RC1 has 
a phase retardation value Rth in the thickness direction with 
a positive value , the first optical compensation layer CP1 
may be the negative C - plate . The first optical compensation 
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layer CP1 may be a form of a solidified layer or a cured layer 
of a liquid crystal composition including a liquid crystal 
compound . 
[ 0110 ] The third adhesive member AP3 may be an adhe 
sive member for bonding the first optical compensation layer 
CP1 and the N4 phase retardation layer RC1 together . 
Accordingly , the polarizing member PM - 4 may include the 
first optical compensation layer CP1 , the third adhesive 
member AP3 , the N / 4 phase retardation layer RC1 , the first 
adhesive member AP1 , and the linear polarizer PP sequen 
tially laminated in the third direction DR3 . The third adhe 
sive member AP3 may be a pressure sensitive adhesive layer 
with a glass transition temperature from - 35° C . to 0° C . 
inclusive , or an adhesive layer with a glass transition tem 
perature from 40° C . to 150° C . inclusive . For the first 
optical compensation layer CP1 and the third adhesive 
member AP3 , the description provided in association with 
FIGS . 7A to 7C may be applied . 
[ 0111 ] For the polarizing member PM included in a flex 
ible display apparatus ( e . g . , flexible display apparatus DD ) , 
such as the polarizing members illustrated in FIGS . 6 , 7A to 
7C , and 8 , deformation of the N 4 phase retardation layer 
RC1 may be prevented ( or at least reduced ) by forming the 
first adhesive member AP1 adjacent to the N / 4 phase retar 
dation layer RC1 with an adhesive layer with a glass 
transition temperature from 40° C . to 150° C . inclusive such 
that the first adhesive member AP1 functions as a supporting 
layer for the N4 phase retardation layer RC1 when the 
flexible display apparatus is folded or bent . In this manner , 
there may be an effect of improved display quality of a 
flexible display apparatus because the N4 phase retardation 
layer RC1 may maintain optical properties irrespective of 
the operating conditions of the flexible display apparatus . 
[ 0112 ] FIG . 9 illustrates a relationship between optical 
axes of optical members included in a polarizing member 
according to one or more exemplary embodiments . 
10113 ] . For instance , FIG . 9 schematically illustrates a 
relationship between optical axes of the linear polarizer PP , 
the N4 phase retardation layer RC1 , and the N2 phase 
retardation layer RC2 in the polarizing member PM - 1 . FIG . 
9 illustrates a relationship between an absorption axis PP 
OX of the linear polarizer PP , a first optical axis RX1 of the 
N / 4 phase retardation layer RC1 , and a second optical axis 
RX2 of the N / 2 phase retardation layer RC2 when viewed in 
a plan view , e . g . , when viewed in the third direction DR3 . In 
other words , FIG . 9 illustrates the relationship between the 
absorption axis PP - OX of the linear polarizer PP , the first 
optical axis RX1 of the N / 4 phase retardation layer RC1 , and 
the second optical axis RX2 of the N2 phase retardation 
layer RC2 projected onto a plane parallel to a plane defined 
by the axis of the first direction DR1 and the axis of the 
second direction DR2 . For example , the plane parallel to the 
plane defined by the axis of the first direction DR1 and the 
axis of the second direction DR2 in FIG . 9 may be parallel 
to the display panel DP . 
[ 0114 ] The first optical axis RX1 of the N / 4 phase retar 
dation layer , and the second optical axis RX2 of the N2 
phase retardation layer may respectively represent slow axes 
of the N / 4 phase retardation layer RC1 ( see FIG . 7A ) , and the 
2 / 2 phase retardation layer RC2 ( see , e . g . , FIG . 7A ) . 
[ 0115 ] . In one or more exemplary embodiments , an angle 
01 between the absorption axis PP - OX of the linear polarizer 
PP and the bending axis BX may be 45 + 30 degrees . An 
angle 02 between the absorption axis PP - OX of the linear 

polarizer PP and the first optical axis RX1 of the 2 / 4 phase 
retardation layer RC1 may be 75 + 30 degrees . Additionally , 
an angle 03 between the absorption axis PP - OX of the linear 
polarizer PP and the second optical axis RX2 of the N2 
phase retardation layer RC2 may be 15 : 13 degrees . For 
example , 01 may be 45 degrees , 02 may be 75 degrees , and 
03 may be 15 degrees . Additionally , an angle between the 
first optical axis RX1 of the N4 phase retardation layer RC1 
and the second optical axis RX2 of the N2 phase retardation 
layer RC2 may be 60 + 30 degrees . For example , the angle 
between the first optical axis RX1 and the second optical 
axis RX2 may be 60 degrees . 
[ 0116 ] Furthermore , FIG . 9 is illustrated about the bending 
axis BX as an example of the flexible display apparatus DD 
illustrated in FIG . 1A , but the illustration may also be 
applied to the bending axes BX1 and BX2 illustrated in FIG . 
4B in the same way . In FIG . 9 , the absorption axis PP - OX 
is illustrated , by way of example , to have revolved coun 
terclockwise with respect to the bending axis BX , but is not 
limited thereto or thereby . For example , the absorption axis 
PP - OX may revolve clockwise with respect to the bending 
axis BX , and , also in this case , the angle 01 between the 
absorption axis PP - OX and the bending axis BX may be 
45 + 30 degrees . In other words , the angle 01 between the 
absorption axis PP - OX and the bending axis BX may have 
a value between 15 degrees and 75 degrees , and for instance , 
may have 45 degrees . 
[ 0117 ] The absorption axis PP - OX of the linear polarizer 
PP and the bending axis BX are illustrated to have an angle 
therebetween of 45 - 30 degrees in FIG . 9 , but exemplary 
embodiments are not limited thereto or thereby . For 
example , the absorption axis PP - OX of the linear polarizer 
PP and the bending axis BX may correspond , or may be 
perpendicular to each other when viewed in a plane . For 
instance , the angle 01 between the absorption axis PP - OX of 
the linear polarizer PP and the bending axis BX may be 0 + 30 
degrees or 90 + 30 degrees . 
[ 0118 ] . When the angle 01 between the absorption axis 
PP - OX and the bending axis BX is 0 degrees , the transmis 
sion axis ( not illustrated ) of the linear polarizer PP perpen 
dicular to the absorption axis PP - OX may be perpendicular 
to the bending axis BX , and a bending motion may break 
molecular binding in a direction of the transmission axis ( not 
illustrated ) , thereby causing a crack . Alternatively , when the 
angle 01 between the absorption axis PP - OX and the bend 
ing axis BX is 90 degrees , the probability is relatively 
reduced that the molecular binding in the direction of the 
transmission axis ( not illustrated ) is broken , but wearing 
polarized sunglasses , or the like may cause a phenomenon 
that an image is not viewed at a specific position to occur , 
and additionally a phenomenon may occur that the linear 
polarizer PP is physically torn in the direction of the 
transmission axis ( not illustrated ) . According to one or more 
exemplary embodiments , the angle 01 between the absorp 
tion axis PP - OX and the bending axis BX has a value from 
15 degrees to 75 degrees inclusive , and as such , bending 
properties may be further improved . In addition , the phe 
nomenon that the molecular binding in the direction of the 
transmission axis ( not illustrated ) is broken , the phenom 
enon that the linear polarizer PP is physically torn in the 
direction of the transmission axis ( not illustrated ) , and the 
phenomenon that an image is not viewed at a specific 
position when wearing polarized sunglasses , or the like , may 
be decreased . 
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ture of 60° C . and a relative humidity of 93 % . Each of 2R , 
3R , and 4R in Table 1 represents a radius of curvature in the 
bending area of the flexible display apparatus , and 2R , 3R , 
and 4R represent test conditions for the cases that the radii 
of curvature BR are respectively 2 mm , 3 mm , and 4 mm in 
FIG . 2A or FIG . 3A . 

TABLE 1 

Test Condition 
Comparative Embodi - 

ment 1 
Embodi 
ment 2 

4R In 
folding 

Room 
temperature 3R 

2R 
4R High 

temperature , 
high humidity 
Room 
temperature 

OK 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 
NG 

OK 
OK 
OK 
?? 
?? 
?? 
OK 

3R 
2R 

OK 
OK 
OK 
OK 
?? 
OK 
OK 
OK 
OK 
OK 

Out 
folding 

4R 
3R OK 
2R NG 

High 
temperature , 
high humidity 

4R 4R 
3R 
2R 

OK 
OK 
NG 

OK 
OK 

[ 0119 ] The relationship between the absorption axis PP 
OX of the linear polarizer PP , the first optical axis RX1 , and 
the second optical axis RX2 is illustrated in FIG . 9 , but 
exemplary embodiments are not limited thereto or thereby . 
For example , the same relationship may be applied also 
between the transmission axis ( not illustrated ) of the linear 
polarizer PP , the first optical axis RX1 , and the second 
optical axis RX2 . For instance , an angle between the trans 
mission axis ( not illustrated ) of the linear polarizer PP , and 
the first optical axis RX1 of the N4 phase retardation layer 
RC1 may be 75 + 30 degrees . In addition , an angle between 
the transmission axis ( not illustrated ) of the linear polarizer 
PP , and the second optical axis RX2 of the N2 phase 
retardation layer RC2 may be 15 - 13 degrees . Additionally , 
an angle between the transmission axis ( not illustrated ) of 
the linear polarizer PP , and the bending axis BX may be 
45 - 30 degrees . For instance , the angle between the trans 
mission axis ( not illustrated ) of the linear polarizer PP and 
the bending axis BX may be 45 degrees , the angle between 
the transmission axis ( not illustrated ) of the linear polarizer 
PP and the first optical axis RX1 may be 75 degrees , and the 
angle between the transmission axis ( not illustrated ) of the 
linear polarizer PP and the second optical axis RX2 may be 
15 degrees . 
[ 0120 ] When the polarizing member PM includes the 
linear polarizer PP and the N / 4 phase retardation layer RC1 , 
but does not include the N / 2 phase retardation layer RC2 as 
illustrated in FIG . 6 , the angle 02 between the absorption 
axis PP - OX of the linear polarizer PP , and the first optical 
axis RX1 of the N4 phase retardation layer RC1 may be 
45 30 degrees when viewed in a plane . Additionally , the 
angle 02 between the transmission axis ( not illustrated ) of 
the linear polarizer PP and the first optical axis RX1 of the 
W / 4 phase retardation layer RC1 may be 45 + 30 degrees . For 
example , the angle 02 between the absorption axis PP - OX or 
the transmission axis ( not illustrated ) of the linear polarizer 
PP and the first optical axis RX1 of the N / 4 phase retardation 
layer RC1 may be 45 degrees . 
[ 0121 ] Table 1 shows results of a folding test for a flexible 
display apparatus of an exemplary embodiment . A polariz 
ing member PM used for the folding test has a structure of 
the polarizing member PM - 1 illustrated in FIG . 7A . Com 
parative Example in Table 1 includes a polarizing member 
PM - 1 in which all of two adhesive members AP1 and AP2 
( see FIG . 7A ) are pressure sensitive adhesive layers with a 
glass transition temperature from - 35° C . to 0° C . inclusive . 
Embodiment 1 includes a polarizing member PM - 1 in which 
the first adhesive member AP1 ( see FIG . 7A ) is an adhesive 
layer with a glass transition temperature from 40° C . to 150° 
C . inclusive , and the second adhesive member AP2 ( see FIG . 
7A ) is a pressure sensitive adhesive layer with a glass 
transition temperature from - 35° C . to 0° C . inclusive . 
Embodiment 2 includes a polarizing member PM - 1 in which 
all of the first adhesive member AP1 ( see FIG . 7A ) and the 
second adhesive member AP2 ( see FIG . 7A ) are adhesive 
layers with a glass transition temperature from 40° C . to 
150° C . inclusive . 
[ 0122 ] Additionally , “ in - folding " condition of " test con 
dition ” represents a state that the flexible display apparatus 
DD is folded as illustrated in FIG . 2A , and “ out - folding ” 
condition represents a state that the flexible display appara 
tus DD is folded as illustrated in FIG . 3A . It is also noted that 
" high temperature , high humidity ” condition means that the 
folding test is performed under the condition of a tempera 

[ 0123 ] In the test results of Table 1 , “ NG ” represents a 
case that a crease has occurred in the phase retardation layer 
under the folding test conditions , and “ OK ” represents a case 
that a crease has not occurred in the phase retardation layer 
under the folding test conditions . In other words , “ NG ” 
represents a case that a crease has occurred in the phase 
retardation layer included in the polarizing member , and 
thus , display quality of the flexible display apparatus dete 
riorates , and “ OK ” represents a case that the display quality 
of the flexible display apparatus is satisfactory . 
[ 0124 Referring to the test results of Table 1 , it is known 
that Embodiment 1 and Embodiment 2 , in which the first 
adhesive member AP1 adjacent to the N / 4 phase retardation 
layer RC1 is composed of an adhesive layer with a glass 
transition temperature from 40° C . to 150° C . inclusive , 
show satisfactory folding test results when compared with 
Comparative Example in which the first adhesive member 
AP1 is a pressure sensitive adhesive layer with a glass 
transition temperature from - 35° C . to 0° C . inclusive . In 
other words , it may be confirmed that , in the case of the first 
adhesive member AP1 is composed of the adhesive layer 
with a glass transition temperature from 40° C . to 150° C . 
inclusive , a crease does not occur in the phase retardation 
layer RC1 / RC2 even under high temperature , high humidity 
conditions as well as at room temperature , thereby resulting 
in satisfactory adhesive properties and display quality . 
[ 0125 ] It may also be confirmed that Embodiment 2 , in 
which all of the first adhesive member AP1 and the second 
adhesive member AP2 are composed of the adhesive layers 
with a glass transition temperature from 40° C . to 150° C . 
inclusive , shows satisfactory adhesive properties and display 
quality under all conditions irrespective of radius of curva 
ture . 
[ 0126 ] According to one or more exemplary embodi 
ments , a flexible display apparatus may obtain improved 
display quality by including the polarizing member PM 
having the linear polarizer PP and the N4 phase retardation 
layer RC1 that have been laminated so as to reduce external 
light reflection . In one or more exemplary embodiments , 
display quality may be improved because deformation of the 
polarizing member PM may be minimized ( or at least 
reduced ) even when the flexible display apparatus is bent or 
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folded , by forming the adhesive member adjacent to the N4 
phase retardation layer RC1 of the polarizing member with 
the adhesive layer with a glass transition temperature from 
40° C . to 150° C . inclusive . In other words , the flexible 
display apparatus may use the polarizing member PM 
including the adhesive member that is the adhesive layer 
with a glass transition temperature from 40° C . to 150° C . 
inclusive so that occurrence of a crease or a crack in the N4 
phase retardation layer RC1 included in the polarizing 
member PM may be reduced when the flexible display 
apparatus is bent or folded , and thus , change of an optical 
compensation value may be reduced in the bending area , 
thereby improving display quality . 
[ 0127 ] Although certain exemplary embodiments and 
implementations have been described herein , other embodi 
ments and modifications will be apparent from this descrip 
tion . Accordingly , the inventive concepts are not limited to 
such embodiments , but rather to the broader scope of the 
presented claims and various obvious modifications and 
equivalent arrangements . 
What is claimed is : 
1 . A flexible display apparatus comprising a bending area 

and a non - bending area , the flexible display apparatus fur 
ther comprising : 

a display panel ; and 
a polarizing structure disposed on the display panel , 
wherein the polarizing structure comprises : 

a N / 4 phase retardation layer ; 
a linear polarizer disposed on the N / 4 phase retardation 

layer , the linear polarizer comprising a stretched 
polymer film ; and 

a first adhesive structure disposed between the N4 
phase retardation layer and the linear polarizer , the 
first adhesive structure being an adhesive layer with 
a glass transition temperature that is greater than or 
equal to 40° C . and less than or equal to 150° C . 

2 . The flexible display apparatus of claim 1 , wherein 
thickness of the first adhesive structure is greater than or 
equal to 0 . 1 um and less than or equal to 5 um . 

3 . The flexible display apparatus of claim 1 , wherein the 
first adhesive structure comprises an ultraviolet curable 
adhesive . 

4 . The flexible display apparatus of claim 1 , wherein the 
N / 4 phase retardation layer is a liquid crystal coating layer . 

5 . The flexible display apparatus of claim 1 , wherein the 
thickness of the N / 4 phase retardation layer greater than or 
equal to 0 . 5 um and less than or equal to 5 um . 

6 . The flexible display apparatus of claim 1 , further 
comprising : 

a X / 2 phase retardation layer disposed between the N4 
phase retardation layer and the linear polarizer ; and 

a second adhesive structure disposed between the N2 
phase retardation layer and the linear polarizer , 

wherein the second adhesive structure is : 
a pressure sensitive adhesive layer with a glass transi 

tion temperature that is greater than or equal to - 35° 
C . and less than or equal to 0° C . , or 

an adhesive layer with a glass transition temperature 
that is greater than or equal to 40° C . and less than 
or equal to 150° C . 

7 . The flexible display apparatus of claim 6 , further 
comprising : 

a first optical compensation layer disposed between the 
display panel and the N / 4 phase retardation layer ; and 

a third adhesive structure disposed between the first 
optical compensation layer and the N4 phase retarda 
tion layer , 

wherein the third adhesive structure is : 
a pressure sensitive adhesive layer with a glass transi 

tion temperature that is greater than or equal to - 35° 
C . and less than or equal to 0° C . , or 

an adhesive layer with a glass transition temperature 
that is greater than or equal to 40° C . and less than 
or equal to 150° C . 

8 . The flexible display apparatus of claim 7 , further 
comprising : 

a second optical compensation layer disposed between the 
N4 phase retardation layer and the N2 phase retarda 
tion layer , and 

a fourth adhesive structure disposed between the second 
optical compensation layer and the N2 phase retarda 
tion layer , 

wherein the fourth adhesive structure is an adhesive layer 
with a glass transition temperature that is greater than 
or equal to 40° C . and less than or equal to 150° C . 

9 . The flexible display apparatus of claim 8 , wherein each 
of the first optical compensation layer and the second optical 
compensation layer is a positive C - plate or a negative 
C - plate . 

10 . The flexible display apparatus of claim 1 , further 
comprising : 

a first optical compensation layer disposed between the 
display panel and the N4 phase retardation layer ; and 

a third adhesive structure disposed between the first 
optical compensation layer and the N4 phase retarda 
tion layer , 

wherein the third adhesive structure is : 
a pressure sensitive adhesive layer with a glass transi 

tion temperature that is greater than or equal to - 35° 
C . and less than or equal to 0° C . , or 

an adhesive layer with a glass transition temperature 
that is greater than or equal to 40° C . and less than 
or equal to 150° C . 

11 . The flexible display apparatus of claim 1 , wherein , 
when viewed in a plane parallel to the display panel , an 
angle between an absorption axis or a transmission axis of 
the linear polarizer and a first optical axis of the N / 4 phase 
retardation layer is 45 degrees 30 degrees . 

12 . The flexible display apparatus of claim 6 , wherein , 
when viewed in a plane parallel to the display panel : 

an angle between an absorption axis or a transmission axis 
of the linear polarizer and a first optical axis of the N4 
phase retardation layer is 75 degrees 30 degrees ; and 

an angle between the absorption axis or the transmission 
axis and a second optical axis of the N2 phase retar 
dation layer is 15 degrees 13 degrees . 

13 . The flexible display apparatus of claim 6 , wherein , 
when viewed in a plane parallel to the display panel , an 
angle between a first optical axis of the N 4 phase retardation 
layer and a second optical axis of the N2 phase retardation 
layer is 60 degrees 30 degrees . 

14 . The flexible display apparatus of claim 6 , wherein : 
the N4 phase retardation layer is a nematic liquid crystal 

coating layer ; and 
the 2 / 2 phase retardation layer is a discotic liquid crystal 

coating layer . 
comprising tical 
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a touch sensing structure disposed on the display panel , 
wherein the touch sensing structure is disposed on an 

upper surface or a lower surface of the polarizing 
structure . 

20 . A flexible display apparatus comprising : 
a display panel comprising a bending area that is trans 

formable into a bent shape or has a bent shape with 
respect to a bending axis extending in one direction ; 
and 

15 . The flexible display apparatus of claim 1 , wherein : 
in a first mode , the display panel and the polarizing 

structure are bent with respect to a bending axis such 
that the polarizing structure is disposed closer to the 
bending axis than the display panel ; and 

in a second mode , the display panel and the polarizing 
structure are unfolded . 

16 . The flexible display apparatus of claim 1 , wherein : 
in a third mode , the display panel and the polarizing 

structure are bent with respect to a bending axis such 
that the display panel is disposed closer to the bending 
axis than the polarizing structure ; and 

in a fourth mode , the display panel and the polarizing 
structure are unfolded . 

17 . The flexible display apparatus of claim 1 , wherein the 
bending area is bent from one side of the non - bending area . 

18 . The flexible display apparatus of claim 1 , wherein a 
radius of curvature of the bending area is greater than 0 mm 
and less than or equal to 5 mm . 

19 . The flexible display apparatus of claim 1 , further 
comprising : 

a polarizing structure disposed on the display panel , 
wherein the polarizing structure comprises : 
aN / 4 phase retardation layer comprising a liquid crystal 

coating layer ; 
a first adhesive structure disposed on the N / 4 phase 

retardation layer , the first adhesive structure being an 
adhesive layer with a glass transition temperature 
that is greater than or equal to 40° C . and less than 
or equal to 150° C . ; and 

a linear polarizer disposed on the first adhesive struc 
ture , the linear polarizer comprising a stretched poly 
mer film . 

* * * 


